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(54) SEPARATING METHOD FOR RUBBER/METAL COMPOSITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the easy separation of 
rubber from metal by a method wherein the surface of a metal 
member, to which the rubber is joined through a primer, is heated 
at the specified temperature for the specified period of time. 
SOLUTION: A metal member is prepared by rinsing a stainless 
steel plate with toluene and then applying primer on the surface of 
the stainless steel plate and finally drying the applied primer for 
almost one hour at room temperature. On the other hand, silicone 
rubber compound added with peroxide type vulcanizer is kneaded 
with mixing rolls and then prepared with twin rolls into a rubber 
sheet. Then, the resultant rubber sheet 15 is joined to the surface 
coated with the primer 14 of the stainless steel plate 12 by 
pressurizing for about 5min at 180° C so as to obtain a silicon 
rubber/metal composite. Next, the stainless stee! plate 12 portion 
of this composite is placed on a hot plate 1 1 for heating the 
portion. Under the condition that the heating temperature is set to 
be within the range of 380-520° C and the heating time is set to 
be 1min or less, favorable separation can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2,**** shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A peeling method of the rubber/metal complex exfoliating rubber and a metallic member 
in the rubber/metal complex which pasted up rubber on a metallic member via a primer after 
heating a metallic member 1 or less minute in the state where the skin temperature is 380-520 
**, 

[Claim 2]The peeling method according to claim 1 with which rubber/metal complex pastes up 
rubber on a periphery of metal axes cylindrical via a primer. 

[Claim 3]The peeling method according to claim 1 or 2 carrying out induction heating of the 
metallic member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of exfoliating the rubber concerned 
and metal about the rubber/metal complexes which are used for electronic equipment such as a 
printer, a copying machine, and fax, such as a rubber braid and a rubber roll. 
[0002] 

[Description of the Prior Art]Generally r the primer used as a glue line is applied to a surface of 
metal, and adhesion of rubber and metal is performed by carrying out pressing of the rubber by 
methods, such as compression molding and transfer molding, on it r after performing pretreatment 
which makes a surface of meta! clarification. And the rubber/metal complex obtained in this way 
are used for a printer, a copying machine, or fax as a rubber braid, a rubber roll, etc. In recent 
years, an opportunity to need the rubber/metal complex controlled with high precision is 
increasing with an advancement and diversification of the above-mentioned electronic equipment 
products. For example, in the toner thin layer formation frictional electrification braid used for a 
copying machine. In order to make printing quality high, it is necessary to control a size and a 
surface state with high precision, and in the rubber roll for paper feeds. In the rubber roil which 
needs to correspond to a variety of things, such as an OHP film, a manuscript which carried out 
the color copy, pasteboard, and recycled paper, and is used for the developer of an 
electrophotographying system, in order to make printing quality stability highly, variation in an 
electric resistance value must be lessened. Since rubber does not have accuracy like metai in 
essence, manufacture of the mold goods in which severe dimensional accuracy is demanded is 
not easy. As a result, since the frequency where the rubber/metal complex which does not suit 
the standard of a product were manufactured also increased, the work which removes rubber 
from such a complex and reproduces a metallic member is needed. In that case, it is immersed in 
the solvents (toluene, alcohol, etc.) which swell and dissolve the method and rubber which cut off 
the rubber of rubber/metal complex by a cutter, and polish the portion which remained with a 
sandpaper now, and methods, such as removing rubber, are used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the method of cutting off by a 
cutter, a surface of metal is damaged with a cutter or a sandpaper, rust occurs from there or the 
portion of a crack is caught in body shaft receptacles, such as a printer, in many cases. Since a 
motion of a cutter becomes complicated by this method and the life of a cutter will become 
short with the reinforcing agent and bulking agent which are contained in rubber even if it is 
difficult to automate the ratoon crop business of a metallic member and rubber and it automates, 
there is complicatedness which must exchange cutters frequently. From the necessity of on the 
other hand observing a severe industrial-hygiene standard by the method of immersing in a 
solvent, it must change so that it may suit on the basis of a workplace, and abandonment of a 
used solvent is not easy, either. Although the rubber/meta) complex which does not suit the 
standard of a product from such a problem are sometimes scrapped plentifully actually, even if it 
discards, since neither a metallic member nor rubber can be incinerated, white accumulates it in 
a situation. 
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[0004] 

[Means for Solving the Problem]If only metal is efficiently heated paying attention to being hard 
to paste up if adhesive property of rubber with metal is bad from the first and this invention 
person does not provide a primer in a surface of metal, It found out that thermal energy is told 
only to a primer since the rubber itself does not have good thermal conductivity, and carried out 
the pyrolysis of the primer as a result, and it became impossible to already maintain adhesive 
strength. This invention is made based on this knowledge, Namely, a peeling method of the 
rubber/metaf complex concerning this invention, In the rubber/metal complex (for example, 
rubber roll which pasted up rubber on a periphery of metal axes cylindrical via a primer) which 
pasted up rubber on a metallic member via a primer, After carrying out the pyrolysis of the 
primer with heating methods, such as induction heating, 1 or less minute in the state where the 
skin temperature is 380-520 about a metallic member, rubber and a metallic member are 
exfoliated, 
[0005] 

[Embodiment of the Invention]What is necessary is just to be able to bear the temperature of 
380-520 ** about the metal which constitutes the rubber/metal complex used as the applied 
object of this invention. For example, what plated electroless nickel can be mentioned to 
aluminum, stainless steel, and iron. However, when the heating methods to metal are electric 
heatings, such as induction heating, it is required to be conductive metal. About the rubber which 
constitutes rubber/metal complex, silicone rubber is used suitably. This is because silicone 
rubber is excellent as construction material of the rubber which cannot carry out heat 
deterioration easily, and is because it will actually become difficult to exfoliate if heat 
deterioration is carried out on the occasion of heating of metal. In the case of vulcanized gum, 
the vulcanized gum of which mold of an addition vulcanization mold, a peroxide cure type, and a 
condensation vulcanization mold may be sufficient. Any of a high temperature form (HTV), a 
room temperature type (RTV), and a low temperature form (LTV) may be sufficient also about 
the exception of vulcanizing temperature. About the primer on which rubber and metal are 
pasted up, any may be sufficient among coupling agents, such as the Silang system, alkoxy *# f 
and a titanate system. One example of the rubber/metal complex which consists of the above- 
mentioned structure material is shown in drawing 1 . Drawing 1 is a sectional view of the rubber 
roll 1 used for a copying machine etc., and shows the state where the rolled form rubber 5 
pasted the periphery of the metal axes 3 by which the surface treatment was carried out by the 
metal skin 2 via the primer 4. 

[0006]This invention is the method of exfoliating the rubber concerned and metal by heating the 
metal part of the above-mentioned rubber/metal complex. It divides into a heating method 
therefore methods other than induction heating, and induction heating, and states below. 
Although a method, energizing heating, etc. which use an outside heat source are mentioned as 
heating methods other than induction heating, it will not be limited especially if it is the method 
of controlling metaled skin temperature at 380-520 **, It illustrated about the case of heating by 
an outside heat source as a heating method to drawing 2 . That is, by drawing 2 , contact 
arrangement of the metallic member 12 of rubber/metal complex is carried out on the heating 
plate 1 1, and how to heat a heating plate according to the outside heat source 13 is shown, 
[0007]Heating of rubber/metal complex is performed 1 or less minute in the state where the skin 
temperature of a metallic member is 380-520 **. It is because the pyrolysis of a primer carries 
out heat deterioration also of the rubber, and fully remains in a metallic member by heating of a 
temperature higher than 520 or time longer than 1 minute and it actually becomes difficult to 
exfoliate at a temperature lower than 380 #*. Therefore, in this invention, management of 
cooking temperature and cooking time is important, 

[0008]Since it is difficult to contact metal axes in a heat source in the case of rolled form 
rubber/metal complex which pasted up rubber on the periphery of metal axes cylindrical via the 
primer, it heats by methods, such as energizing heating, dielectric heating, and induction heating, 
Energizing heating impresses voltage to the both ends of metal axes, and performs it with 1-3- 
kW electric power preferably. In less than 1 kW, although the skin temperature of metal axes 
amounts to 380 #*, for this reason, it cannot heat efficiently about 1 minute. On the other hand, 
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since it will amount to 380 ** in ****** for only 1 second if it exceeds 3 kW, control of 
temperature becomes difficult and as a result heat deterioration will be carried out not only to a 
primer but to rubber It illustrated about the case of energizing heating to drawing 3 , That is, 
drawing 3 shows how to heat by using the power supply 23 for the both ends of the metal axes 
22 of the rubber roll 21, and energizing current. In the case of dielectric heating, an AC electric 
field is impressed in consideration of construction material, surface area, etc. of metal axes, and 
it performs it with the output of 5H0 kW preferably so that it may illustrate to drawing 4 , It is 
because the case of energizing heating and the same inconvenience will arise if it exceeds less 
than 5 kW and 10 kW, As for 31 , an electrode and 33 are rubber rolls a power supply and 32 
among a figure. Since the temperature of the rubber itself rises when powder, such as carbon 
black and iron oxide, is added to rubber, in such a case, it is preferred to choose other heating 
methods, 

[0009]On the other hand, induction heating is performed by irradiating with a magnetic field 
through a dielectric child in consideration of construction material, surface area, etc. of a 
metallic member from a power supply. In the case of induction heating, thermal efficiency is high, 
and it can heat the whole metallic member uniformly, this invention method by induction heating 
is illustrated to drawing 5 and drawing 6 . Namely, when the rubber roll 42 sent by the 
transportation roller 41 in drawing 5 passes the coiled inductor 43, How to irradiate with a 
magnetic field according to the power supply 44 is shown, by drawing 6 , the rubber roll 52 is fixed 
to the rolling-mechanisrrHzed zipper 51, and how to rotate the inside of the parallelism inductor 
53 and irradiate with a magnetic field is shown. 
[0010] 

[Example] Next, working example and a comparative example are given and this invention is 
explained still in detail. This invention is not limited to the following working example. 
[001 1][Working example 1-5], the [comparative examples 1-3] 

After washing a 2-mrrv-thick stainless plate with toluene, the primer was applied to the stainless 
plate surface with the gauze with which primer No.23 (the Shin-Etsu Chemical make, trade 
name) was impregnated, it dried at the room temperature for 1 hour, and the metallic member 
was prepared. On the other hand, after adding the amount part of peroxide mold cure agent:0-8 
(Shin-Etsu Chemical make, trade name) duplexs to 1 51 U(ShirHEtsu Chemical make, trade name) 
silicone rubber compound:KE1 00 weight section and kneading with a roll mill, 2-mm thickness 
was ****(ed) and used with 2 rolls, and the rubber sheet was prepared. And this rubber sheet 
was pasted up on the primer coating side of the above-mentioned stainless plate, it pressurized 
for 5 minutes at 180 **, and silicone rubber/metal complex was obtained, Next, the stainless 
plate portion of this complex was carried on the hot plate, and it investigated about the state on 
various kinds of cooking temperature, the peel strength in cooking time, and the surface of a 
stainless plate after exfoliation. As shown in drawing 7 , measurement of peel strength put the 
break of the 25-mm width which reaches the stainless plate 62 into some silicone rubber sheets 
61, exfoliated from the stainless plate, attached the end of the rubber sheet concerned to the 
end at the spring balance 63, and measured the load at the time of starting exfoliation. As for the 
result, it was as being shown in Table 1 , and the range of cooking temperature is 400-500 **, 
and, in the case of 1 or less minute, the cooking time was able to exfoliate good, 
;0012] 
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[001 3] [Working example 6-1 0] r the [comparative examples 4-6] 

After washing a 2-mm-thick stainless plate with toluene, what mixed primer No,101A and 
No-101B (both the Shin-Etsu Chemical make, trade names) by the weight ratio 50:50 with the 
gauze with which it was impregnated. The primer was applied to the stainless plate surface, it 
dried at the room temperature for 1 hour, and the metallic member was prepared, on the other 
hand — silicone rubber compound:KE151U (the Shin-Etsu Chemical make.) After kneading 
amount part of addition vulcanizing agent:C-1 53A (Shin-Etsu Chemical make, trade name) 
duplexs, and platinum catalyst:C~1 9A (the Shin-Etsu Chemicai make, trade name) with one 
weight section, in addition a roll mill to trade name 100 weight section, 2-mm pressure was **** 
(ed) and used with 2 rolls, and the rubber sheet was prepared to it And this rubber sheet was 
pasted up on the primer coating side of the above-mentioned stainless plate, it pressurized for 5 
minutes at 140 #*, and silicone rubber/metal complex was obtained. To this complex, it heated 
and measured by the same method as working example [1-5], and investigated about the state 
on peel strength and the surface of a stainless plate after exfoliation. As for the result, it was as 
being shown in Table 2, and also in this case, the range of cooking temperature is 400-500 **, 
and, in the case of 1 or less minute, the cooking time was able to exfoliate good, 
$014] 
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[0015][Working example 11-12], the [comparative examples 7-8] 

After washing a stainless steel shaft the outer diameter of 8 mm, and 220 mm in length with 
toluene, what mixed primer No.101A and NoJ01B (above) by the weight ratio 50:50 with the 
gauze with which it was impregnated. It left 10 mm of each both ends of the shaft, the primer 
was applied to the shaft surface, it dried at the room temperature for 1 hour, and metal axes 
were prepared. On the other hand, to 151U(above) silicone rubber compound:KE1 00 weight 
section. Addition vulcanizing agent: After adding and kneading the amount part of C-153A 
(above) duplexs, and C-1 9A(above) platinum cata!yst:1 weight section, the crosshead was used 
for the primer coating side of the above-mentioned axis, it really extruded and carried out, and 
among the HAV furnace, heat cure was carried out for 30 minutes at 200 **, and rolled form 
silicone rubber/metal complex were obtained. The both ends of this rolled form complex were 
connected with DC power supply, and current was sent, measuring the skin temperature of a 
shaft. It was as being shown in Table 3, and the result was able to exfoliate good, when the skin 
temperature of a shaft was the level of 400 #*. 
[0016] 
[Table 3] 
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[001 7] [Working example 13] Roiled form silicone rubber/metal complex used in [working example 
11-12 were heated for 10 seconds with a dielectric-heating device with an output of 8 kW. After 
heating, when the temperature of the shaft was measured quickly, it was about 400 **. When the 
shaft was drawn out from the above-mentioned complex, it could draw out easily, moreover, 
rubber did not remain on the shaft, and a crack was not produced, either, 
[0018][Working example 14] Rolled form silicone rubber/metai complex were prepared by the 
same method as [working example 11-12] by using as metal axes what plated electroless nickel 
in thickness of 50 micrometers at iron shafts the outer diameter of 8 mm, and 256 mm in length. 
Thus, the magnetic field was applied for 10 to 15 seconds so that the inside of a coiled inductor 
might be passed the speed for 0.6-0.9-m/with a transportation roller and the skin temperature 
of the above-mentioned axis might be 450 about the obtained rolled form complex, As a 
result, an axis and silicone rubber were able to be exfoliated easily, without damaging an axis. 
The same result was obtained, also when the both ends of an axis were fixed to a rolling- 
rnechanism-ized zipper, the inside of a parallelism inductor was rotated at 5-20 rpm and it 
irradiated with a magnetic field on the same conditions as the above instead of passing the inside 
of a coiled inductor. 
[0019] 

[Effect of the Invention] According to the method of this invention, rubber can be exfoliated 
easily, without damaging metal from rubber/metal complex. Therefore, the way to the automation 
of the work which reproduces metal from the complex concerned is opened, and reuse of metal 
and rubber is enabled, and it can contribute to saving of resources energy, and streamlining of 
waste greatly. 



[Translation done.] 
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* NOTICES * 

JPO and 1NP1T are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing one example of rolled form rubber/metal complex. 
[Drawing 2] It is an explanatory view showing working example using an outside heat source. 
[Drawing 3] It is an explanatory view showing working example by energizing heating. 
[Drawing 4] It is an explanatory view showing working example by dielectric heating. 
[Drawing 5] It is an explanatory view showing working example by induction heating which uses a 
coiled inductor. 

[Drawing 6] lt is an explanatory view showing working example by induction heating which uses a 
parallel state inductor 

[Drawing 7] lt is an explanatory view showing one example of the measuring method of the peel 

strength which uses a spring balance. 

[Description of Notations] 

1, 21, 33, 42, and 52 Rubber roll 

2 Metal skin 

3 and 22 Metal axis 

4 and 14 Primer 

5 and 15 Rubber 

1 1 Heating plate 

12 Metallic member 

13 Outside heat source 

23, 31, 44 r and 54 Power suppiy 

32 Electrode 

41 Transportation roller 

43 Coiled inductor 

51 Rolling-mechanisnrHzed zipper 

53 Parallelism inductor 

61 Silicone rubber compound 

62 Stainless plate 

63 Spring balance 



[Translation done.] 
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DRAWINGS 



[Drawing 4] 
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This document discloses a method of separating rubber from metal in which 
the separation is performed after heating metal member in a rubber/metal 
composite body at 380 to 520°C for 1 minute or less. 
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#js©^ffiraes 3 8 0-5 2 o o cfdy 

tftb?, IS 2 ^Anf&ft i i<D±^rfA/^M?S-&* 10 

®&m$# 1 2 ssnnBiiau i3ia vtm 

[0 0 0 7] :JA/fcK*&tt©ftlJ»8, illtfOS 
ffigffitf 3 8 0-5 2 0 Wt? 1 #«Tf5 % 38 

Sfes 5 2 0TC<fc9t>flMIfl£$ l#«fc!5gW$ 

T?fcSo 20 
[0 0 0 8] ftJWBS#©nflfcr9^^--*^UTR 

*l<fil~3 kVWntllc&bffVo 1 kW*j«l?(4 

ftjNttStto&iSAtf 3 8 0 icKjtr^ofc 1 #3£< 

3 k W*jS*.5 ttjf 1 #fc B"f T 5 3 8 0 tfCjttS 
-A/ 2 1 0&JMK£:tt2 2C0«fcS?»2 3*ffl^T« 

i«*3Mrr * c t J; t> Jrtii-r i/rvs» is 

5- 1 0 k Woffle JcDfT^o 5 kW*j»fej:tf 1 0 
BH*, 3 lttWRu 3 2 3 



WHT 10-29214 

4 

E0009] wmm\z, $£M®iM<D$mmm 
mt^tm-tcismt % c t # g 0 a 5 * * tna 

+ 7^5 1 tdAn-;l/ 5 2 U WftWP 5 
[00 10] 

[0011] [HM'j i~5] utt&gg 1-3] 

23 (flttWfc^iJIW. jS&fc) 

S"Ja-VdA3y/^yF : KE 1 5 1 U (flttWfc* 
Xltflk. iSA«) 1 0 0 S»BPt£:3flBMt*SjMiPBSESiJ : C 

l 8 0 "CT 5 5 53 s SAni± LT-> 0 A/^S^^ 

fu-b±im^s &M<Dj)uMim. txmMfmcmz 

rm^Tco MHSIS©jW£W:H7tc:^rj:5fc, ->'J3 
6 lco-s^icx-rypx^e 2{ciit* 
§2 5mm*©«inB*Ati> Si'3*i.->- 
xr>lxX;K3b^i(JlitT^d^<:/^«>«p 6 3fc© 

Hc^t* 4b d t\ imMiflAtt 400-500 x <Dmm 

[0 0 12] 
[III] 



(4) ttN?l 0-2 9 2 1 4 

5 6 





iM«> 13s iff * 


^H*. w'i <> 




f$9 ? 

j*S ivU P'J c- 1 


tffe fiti a 

35 JOE I7»J i> 


flts i?y •** 


^ #s p'I o 


&t m\ a 

pb ®c i?y cs 


flL K (TO) 




40D 


400 


400 


400 




508 




B* iS (sec) 


6D 


TD 


80 


30 


ID 


10 


60 


1 


mme u 


500G 


5 


10 


30 


100D 


10 


5 


ID 


« « & 


mmmm 




A » 


A » 


A If 


A » 


A » 





[0013] 6-ioi umm 4 ~ 6 ] 

7-l"7-No. lOlAJlitfNo. 1 0 1 B (#tefll 
IftfllS, ®a a a £) %J1SJ±5 0 : 5 0t??g^Lfc 

fto —13, yvn-ydhny;\yyY : ke l 5 l U 

mmmxMML 1 oo assist m« 

ffll : C- 1 5 3 A (flttMt^USOk 2 El 

a&tt* : c - 1 9 a amimxmm, 



20 



D-/1/T* 2 mmfft&lii LLTrf& s >— h %aHllt t fee 

»j [i~5] tmmmmxiim, m&vrn 

fee ttfcttlE 2 fc^fc 

400-500 'c©ieh-6\ mm^m^ i j-mr 

[0 0 1 4] 
3E2] 





JtK«|4 














I* e w e 


■ S PC) 


350 


400 


40G 


400 


400 


SCO 






8# ftR (sec) 


60 




80 


50 


10 


10 


60 


I 


MHttK U 


70DG 




10 




&DD 


LQ 


5 


10 


M '« « 
Arm St In 






a m- 


A tfr 


A » 


a » 


A » 





[0015] [gftffl 1 1-12] [J±WJ 7 - 8 ] 
^8 mm. ftS2 2 OmmOXf yU^7b*h 
jlxyr-mptrm, y-y^-No, l o l A*J:tf 
No. 1 0 1 B (Mffi) #fiSJ:t5 0 : 5 OW&Lfe 
&0>£#Sbfc;*f-~ tff£<fctK *s*7h(04mmi 0m 

y^i3y;^yF : K E 1 5 1 U (MtB) 10 OSS 
SPKs tffiaft[fflt#J : C - 1 5 3 A (Mffi) 2filgP. £ 

c-i 9 a mm) immnmn^xmmLfc 



THWtH IU H A V 2 0 0^3 0 ^1 M 

m 3 fC^f i: * t> T\ OSffig®^ 4 0 0 °C-& 

[0 0 1 6] 
S3] 



(5) 



ftHfl* 1 0-2 9 2 1 4 



8 





XNNl l 


fmmi2 


Jttt(W7 




* £E (v) 


60 


60 


so 


60 


B$ FtS (sec) 


5 


10 


i 


70 


I ffl I g 

( *e ) 


420 


480 


350 


5S0 


* m « 




a & 


m m 


ft Sf 


m m 











[0017] mmm 1 3] 1 1 ~ 1 2 j 
kwvmmhummMT* i ommmLrcc mum, 

J P<i/*yh <DU&%\Mfe L'fe t c 3$ 4 o o °ct°&~d 



[0 0 18] »J1 4] ^|8mm, 



2] 



S£ 2 5 6m 
^5 0 /imtc 
»Jl 1-1 



20 



ft*IB35a-9— Kit) 0. 6~o. 9 m t? 

4 5 GVlCf£&£ ; ?lcmm 10-1 S^Mtfco * 

©WttfcHJSU WttR#?©« : t'*5~2 Orpmt? 
[0 0 1 9] 

ffl^Rjftgt L, Mil • x^;l/^-©gi1^*3J:OM^O 



[H 6 ] yffltm^Zm L ^BPffttAMc £ £«>J 
[0 7 ] D ^r^ffl Lfci«fi«M«#&© 1 

1 , 21, 33, 42, 52 3*LD-/V 

2 2 &MH£ft 
1 4 T^-Y V— 

l 5 :JX\ 

3 1, 4 4, 



2 

3, 
4, 
5, 
1 1 
1 2 

1 3 

2 3, 

3 2 

4 1 

4 3 

5 1 

5 3 

6 1 
6 2 
6 3 



5 4 



[04] 




-32 



33 



32 



